peculiarity, believing that his work on coronary thrombosis would be more enduring. Sickling occurs in the presence of reduced oxygen tension and in vitro a solution of Hb S becomes a semisolid gel in such an atmosphere and it is presumed that this phenomenon produces distortion of the red cell. Hb S is widespread, being found throughout tropical Africa, in America and the Far East. The gene is perpetuated because of its tendency to afford some protection from the more severe attacks of malignant falciparal malaria. Increased breakdown of erythrocytes may lead to formation of gall-stones and erythropoiesis to hepatosplenomegaly, although in the homozygous disease recurrent infarction results in a small spleen. The presence of a large spleen in the older child or adult generally indicates a sickle heterozygote, e.g. Hb SC or Hb-thalassiemia.
Cardiomegaly is present in about 80 % of children with homozygous sickle cell disease from about 6 months of age. Possible causes are haemolytic anemia, obliterative pulmonary vascular disease and ischemic heart disease. Young children from late in the first year of age often present with the painful, swollen digits of sickle cell dactylitis (the 'hand-foot syndrome') resulting from bone infarction (Watson et al. 1963) . The erythroid hyperplasia being less than in thalassimia, there is lesser widening of the diploe and the 'hair on end' appearance is extremely rare. Vascular obstruction may produce renal papillary necrosis in both the trait and the disease. Infarction of the femoral head is found about 5 times more often in Hb SC disease than in homozygous (SS) sickle cell disease (Chung & Ralston 1969) , whilst in the trait it is exceptional. Bone infarction affects multiple bones and some radiographic change in the spine is common. Alteration of vertebral body shape is of three types: biconcave, as in thalasszemia; anterior wedging rarely; and the classical, squared depression of the centre of the vertebral end-plate ( Fig 2) which, when present, usually indicates sickle-cell disease, although it has been described in thalassemia (Cassady et al. 1967 ). Reynolds (1966) has suggested that it is due to obstruction of the main arterial supply to this region, and that the less common, but analogous, appearance seen in the hands has the same mechanism of production ( Fig 3) . I believe that the dense plate in the floor of the depression represents a growth arrest line.
Osteomyelitis in sickle-cell disease is several hundred times as common as in the normal subject in the first two years of life. In Africa, it is predominantly due to salmonella infection, and probably results from microinfarcts of the bowel wall leading to bacterxmia. Clinical and radiological differentiation between a massive bone infarct and osteomyelitis is often difficult. In 1950, Wigh & Thompson reported linear lucencies in the bone cortex in salmonella osteomyelitis, but the value of the observation is limited as they are not often seen and may take 4-5 weeks to appear.
As radiologists, we may have the opportunity to be the first to suggest the diagnosis of sicklecell disease, and by so doing may protect the patient from conditions that would lead to increased morbidity, if not to death.
Schistosomiasis with Particular Reference to Pulmonary and Abdominal Lesions [Abridged]
Since some 10% of immigrants to the United Kingdom arrive from areas where schistosomiasis is endemic, it is perhaps surprising that this disease is not diagnosed more frequently. This may reflect a true low incidence, or spontaneous remission, but may be due to failure to consider this possibility. Endemic areas for schistosomiasis mansoni include the southern Caribbean, and East Africa, with coexistent himatobium in Uganda and parts of West Africa. The Indian subcontinent is not affected.
The pathological changes of chronic schistosomiasis mainly result from ovum deposition. The ova of Schistosoma mansoni are primarily deposited in large bowel submucous venules. Ova not escaping into the bowel incite a granulomatous reaction, resulting in polyp formation. Large polyps and strictures may simulate carcinoma. Periportal fibrosis results from repeated hepatic ovideposition via the portal venous system, with eventual portal hypertension and ascites. Portosystemic collateral formation allows access to the pulmonary circulation where pulmonary arterial hypertension may result.
Deposition of Schistosoma haematobium ova occurs predominantly in vesical and ureteric walls. Ureteric obstruction and vesicoureteric reflux are common. Vesical and ureteric calcification is an almost pathognomonic radiological feature. There is ready access to the pulmonary circulation from pelvic venous plexuses, so that pulmonary involvement may be expected more frequently than in schistosomiasis mansoni.
In an attempt to assess the radiologically recognizable changes occurring in schistosomiasis mansoni, a group of 40 infected persons (21 adults, arbitrarily defined as over 15 years old, and 19 children) from the West Nile district of Uganda were examined by postero-anterior chest and erect and supine abdominal films.
The chest findings were not gross. Radiological features of mild pulmonary hypertension were present in 3 adults. In 2 of these the changes could have been due to obstructive airways disease. The third subject had clinical evidence of portosystemic shunting and his azygos vein diameter, as measured by the method of Keats et al. (1968) was marginally increased at 8 mm.
Prominent pulmonary vasculature was present in 6 children, of whom 5 had cardiac enlargement. Generalized cardiac enlargement as a sole abnormality was present in a further 4 children. All 9 of these children had low hkmoglobin levels (less than 10 g/100 ml). It is tempting to assume a direct relationship between the anaemia and the schistosomiasis, but the effects of other diseases cannot be discounted.
It is concluded that in only one of the 40 cases did the film changes represent the direct result of mansoni infection, suggesting that the incidence of radiologically demonstrable cor pulmonale is small. However, this finding is in keeping with autopsy studies from Brazil by Cheever & Andrade (1967) where an incidence of 3.1 % of definite cor pulmonale was found in schistosomiasis mansoni.
Abdominal film abnormalities were seen with approximately equal frequency in children and in adults. Hepatosplenomegaly was present in 600% and ascites, using the criteria of Keefe et al. (1967) , in 350%. In half the subjects abnormal air fluid levels were seen. These most often seen in the iight iliac fossa and occurred more often with ascites, though were apparently unrelated to other clinical features. Although not specific, the combination of fluid levels and ascites was found a useful pointer to the diagnosis of mansoni infection in subsequent clinical practice. Small bowel dysfunction seemed a possible cause of the fluid levels. Small bowel involvement in schistosomiasis mansoni has been reported in the experimental animal (Cheever 1968 , Domingo & Warren 1969 , with occasional reports of a malabsorption pattern in man (Chait 1963 , Sherif 1970 . Hernandez Morales & Ruiz Cestero (1945) found a 'deficiency pattern' on small bowel follow through in 15 of 47 patients with mansoni infection. A radiological study of small bowel function was arranged.
In this follow-up study the subjects were 40 volunteers with a positive skin test indicating previous mansoni infection. All were apparently in good health, but mansoni ova were detected in the stool in every case. None had evidence of ascites. In 11 cases a malabsorption pattern on small bowel follow through was obtained. Other stool parasites were seen, but did not appear to be contributing significantly to the appearance of small bowel abnormality, and there was no relation between radiologically demonstrable malabsorption and the fluid levels exhibited by 6 of the subjects.
The latter study is more likely to reflect the situation in immigrants than the former. The persistence of ova excretion in asymptomatic, and in some cases treated, subjects is alarming, though onward transmission will not occur in the UK.
It is conjectural whether schistosomiasis represents a problem in immigrants to this country, but an awareness of the possibility is the first prerequisite to diagnosis.
